PHYSICS 4, CHAPTER 1

ADDITIONAL PROBLEMS

1. Transverse waves with a speed of 50.0 m/s are to be produced in a taut string. A 5.00-m length of string with a total mass of 0.060 0 kg is used. What is the required tension?

ANSWER: 30.0 N

2. Transverse waves travel with a speed of 20.0 m/s in a string under a tension of 6.00 N. What tension is required to produce a wave speed of 30.0 m/s in the same string?

ANSWER: 13.5 N

3. A 30.0-m steel wire and a 20.0-m copper wire, both with 1.00-mm diameters, are connected end to end and are stretched to a tension of 150 N. How long does it take a transverse wave to travel the entire length of the two wires?

ANSWER: 0.329 s

4. A commuter train passes a passenger platform at a constant speed of 40.0 m/s. The train horn is sounded at its characteristic frequency of 320 Hz.
(a) What change in frequency is detected by a person on the platform as the train passes?
(b) What wavelength is detected by a person on the platform as the train approaches?

ANSWER: (a) 75.7-Hz drop (b) 0.948 m

5. Standing at a crosswalk, you hear a frequency of 560 Hz from the siren of an approaching police car. After the police car passes, the observed frequency of the siren is 480 Hz. Determine the car’s speed from these observations.

ANSWER: 26.4 m/s

6. A train is moving parallel to a highway with a constant speed of 20.0 m/s. A car is traveling in the same direction as the train with a speed of 40.0 m/s. The car horn sounds at a frequency of 510 Hz, and the train whistle sounds at a frequency of 320 Hz.
(a) When the car is behind the train, what frequency does an occupant of the car observe for the train whistle?
(b) When the car is in front of the train, what frequency does a train passenger observe for the car horn just after the car passes?

ANSWER: (a) 338 Hz (b) 483 Hz

7. Two speakers are driven by a common oscillator at 800 Hz and face each other at a distance of 1.25 m. Locate the points along a line joining the two speakers where relative minima of sound pressure would be expected. (Use v = 343 m/s.)

ANSWER: At 0.089 1 m, 0.303 m, 0.518 m, 0.732 m, 0.947 m, and 1.16 m from one speaker

8. Find the fundamental frequency and the next three frequencies that could cause a standing-wave pattern on a string that is 30.0 m long, has a mass per length of 9.00 (10-3 kg/m, and is stretched to a tension of 20.0 N.

ANSWER: 0.786 Hz, 1.57 Hz, 2.36 Hz, and 3.14 Hz

9. A glass tube is open at one end and closed at the other by a movable piston. The tube is filled with air warmer than that at room temperature, and a 384-Hz tuning fork is held at the open end. Resonance is heard when the piston is 22.8 cm from the open end and again when it is 68.3 cm from the open end.
(a) What speed of sound is implied by these data?
(b) How far from the open end will the piston be when the next resonance is heard?

ANSWER: (a) 350 m/s (b) 1.14 m

10. The sound level at a distance of 3.00 m from a source is 120 dB. At what distances is the sound level
(a) 100 dB and
(b) 10.0 dB?

ANSWER: (a) 30.0 m (b) 9.49 (105 m

